Introduction
Chronic low back pain can be defined as a painful process located between the last coastal arc and the gluteal fold, whose symptoms last for more than twelve weeks. It can be triggered by various factors, such as: strains, myofascial trigger points, changes in the joints or in the intervertebral discs, and sacroiliac joint dysfunction (1) . In primary care, only 15% of the specific underlying causes of the low back pains and lumbar sciatic pains are found (2 -4) . Among the pain complaints, low back pain is a common cause of morbidity and disability, being surpassed only by headaches (5) . This is a public health problem in Brazil since low back pain is the leading cause for payment of sickness benefits and the third leading cause of disability retirement. Low back pain has a multifactorial etiology including psychosocial factors, depression, sedentary urban lifestyle, obesity, smoking, bad posture while working and increased life expectancy of the population. In this sense, low back pain has a relevant economic impact on the public healthcare system, since 50 billion dollars a year are spent on expenses related to lower back pain (2, 3) .
For proper maintenance of posture, the extensor muscles of the spine ensure the correct position of the trunk in the upright position and their performance decrease leads to instability of the spine, resulting in pain conditions and muscle fatigue. The inability to stabilize the spine due to the unbalance between trunk extensor and flexor muscles is a strong indication of the development of lumbar spine disorders. Chronic low back pain can occur as a result from a strength or isometric resistance involvement of muscles of this segment (6) .
It is suggested that subjects with chronic low back pain show atrophy of lumbar paraspinal muscles and that such atrophy persists even after the symptoms regression (7) . According to Macedo and Briganó (4) , they avoid movements that can cause pain, which scientific literature on its effectiveness in patients with chronic low back pain. Therefore, this study aims to evaluate the intensity of pain and functional disability before and after the application of Isostreching techniques in patients with chronic low back pain at the Clinic School of the Superior School of Physical Education and Physiotherapy of the State of Goiás (ESEFFEGO).
Study cases and methods
This is a randomized controlled trial. The sample consisted of 14 individuals with a clinical diagnosis of chronic low back pain who were on the waiting list for physical therapy treatment at the Clinic School of Physiotherapy at ESEFFEGO. Participants were to the research team in accordance with the inclusion and exclusion criteria, as detailed in Figure 1 , after an individualized clinical evaluation by a physical therapist, a blinded evaluator, who were in charge of screening patients in the clinic.
It was used a socio-demographic questionnaire, which was structured by the researchers, containing items related to personal data and some clinical information about the subjects of the study (age, gender, occupation, etc.). The visual analog scale (VAS) was also used to assess the individuals' pain intensity. The Oswestry disability questionnaire was applied to identify the impact of pain on daily and professional activities of the participants. The assessments, implementation and analysis of the questionnaires and VAS before and after intervention were performed by a blinded evaluator.
The 14 individuals were randomly divided into two groups by picking the participants' names at random from an opaque envelope, one by one. The first seven names were assigned to the control group and the remaining seven to the experimental group. The sample size was calculated using 50 per cent statistical power, 30 per cent of improvement in the experimental group (VAS and Oswestry Questionnaire) and standard deviation of two points, reaching the number of seven participants in each group. A five per cent level of significance was used. All participants filled out the questionnaires, but only the experimental group performed Isostreching exercises. Both the seven individuals in the experimental group and the seven individuals in the control group completed the treatment, so there was no loss of subjects during the study. especially leads to atrophy of the multifidus muscles, then causing greater pain intensity and disuse of the lumbar segments of the spine. With strength and isometric resistance exercises aimed at these muscles, the atrophy is reversible and the low back pain recurrence is reduced (9) .
Studies demonstrate that individuals with chronic low back pain experience fast fatigue due to strength and resistance deficit of the flexor and extensor muscles of the lumbar spine, which provide stability for this segment (7, 8) . According to Barbosa and Gonçalves (8) , the relation between strength and isometric resistance of the lumbar spinae erector muscles with the maintenance of the vertebral column functional and physical integrity is that, with muscle fatigue, defined as a reduction on the neuromuscular system to generate strength or to perform work, might occur on the passive elements (capsules, ligaments and intervertebral disks) responsible for the vertebral column stability during the execution of specific movement patterns of some sports, resulting in damages to structures sensible to distension, producing pain.
The role of physical activity as a therapeutic resource for the prevention and treatment of low back pain has received great attention in recent years (10) . Isostreching can be included among the methods of global approach. It is a global postural re-education method, created in France 30 years ago by the physiotherapist Bernard Redondo, and promotes respiratory control, control of emotions and body control in space plus intense muscular work. This is why it is classified as a postural method, since the exercises are performed with the objective of correcting abnormal curvatures of the spine in association with deep and prolonged exhalation and isometric muscle contraction, especially the deep paraspinal, abdominal, hip flexor and pelvic floor muscles. It is also classified as "global" because many muscle groups throughout the body are used in each posture. It also demands self-growth from the spine. Thus, it stimulates proprioception, coordination and body awareness (11) .
According to Mann et al., (12) Twelve 45-minute in group sessions were held in April, 2013, three times a week. The questionnaires' application and reapplication and VAS were respectively performed before the first and after the last session by a blinded evaluator. The site chosen for data collection was a large, airy room located on the premises of ESEFFEGO clinic school.
Before starting the first application of the Isostreching method, a warm-up session to teach the basic requirements for correct posture was held: the adequate alignment of the vertebral column, understood as rectification of vertebral curvatures; body awareness exercises through pelvic anteversion and retroversion movements in the upright position; diaphragmatic and prolonged breathing and self-stretching.
The selection of postures was adapted from those described in the literature (12, 13, 14, 15) and followed these guidelines: 1) in each session, nine postures were chose; all of them were symmetrical to make their implementation easier, and were carried out in dorsal decubitus (four postures), seated (two postures) and orthostatic position (three postures); 2) the selected postures prioritized a focus on the respiratory chains, hip anterointernal positions and the main posterior chain, since these chains have been reported to be more affected by weakness and muscle shortening in patients with chronic low back pain (6); 3) a progression of posture was performed, i.e., exercises had no changes in position. Also, balls and sticks were not used, so that the intervention protocol could be used in any situation; 4) the time for which each exercise was maintained was determined by the time taken to exhale through pursed lips, which should last around ten seconds; 5) each posture was previously demonstrated by the researcher/instructor before the volunteers performed it; 6) the researcher/instructor corrected any volunteers who might not have been performing the exercise correctly, through verbal and/or tactile stimulation.
After the research, the control group also performed the exercises based on the Isostreching method, following the same postures and number of sessions attended by the experimental group. Subsequently, all the 14 individuals were referred for conventional physical therapy treatment at ESEFFEGO clinic school.
This study was conducted in accordance with the Guidelines and Regulating Norms for Research involving Human Beings (Resolution 466/2012 of the National Health Council). It was duly submitted, evaluated and approved by the Research Ethics Committee at Goiânia Emergency Hospital (HUGO), legal opinion number 255,594, being started only after approval.
The research participants were properly informed by the researchers about the study's objective and its relevance to society. The information was communicated orally, in writing and in details through the Informed Consent (IC). The individuals who agreed with the research signed the informed consent form.
Descriptive analyses were carried out by using frequency measures and percentage, (mean) central tendency and variability (standard deviation) of the VAS score and questionnaires. The inferential statistical analysis was performed using BioEstat 5.0 software and also the analysis of variance (ANOVA) in case of significance, followed by Tukey test and by paired student's t test between the (pre-and post-intervention tests) moments of independent and intragroup data collection (experimental or control group) between the moments and between the groups, considering a level of significance of 95% (p = 0.05).
Results
It was initially proposed a sample of 30 patients of both sexes, according to the waiting list of the institution. However, due to non-adherence of all patients to the research, 14 women aged 45 to 60 with low back pain complaints were evaluated and divided into two groups of seven subjects each -a control group (CG) and an experimental group (EG).
CG had a mean age of 50.43 (± 4.75) years, with a BMI of 27.85 (± 4.6) kg/cm², and 6 subjects (85.7%) of the sample were of Caucasian ethnicity; one individual was of African descent and all the group's volunteers were married. Regarding the level of education in the CG, 42.8% (n = 3) had finished high school, one individual had not finished high school; one individual had finished primary school and 28.5% (n = 2) had incomplete primary education.
The average age of experimental group was 50.57 (± 4.8) years, the mean BMI was 27.68 (± 5.54) kg/ cm², six individuals were Caucasian and 1 was dark skinned. In the group, five volunteers (71.4%) were married, one was divorced and one was a widow. Regarding the level of education, four individuals (57.12%) had incomplete primary education and three subjects had finished high school.
BMI and age values between CG and EG showed no statistically significant difference. Mean value, standard deviation and p-value for Student's t-test and ANOVA of one variable are shown on Table 1 . As regards the working activities of the CG volunteers, four of them were homemakers, one was a hairdresser, one was retired and one was an attendant. Five volunteers of the experimental group were homemakers, one was a school cook and one of them was retired.
Among the women in CG, over 70% (n = 5) had been having low back pain for more than 24 months and two of them had been having low back pain for 12-24 months, whereas 85.7% of EG volunteers (n = 6) had been having chronic low back pain for more than 24 months and one of them for 12 to 24 months.
As regards physical activity, it was observed an attendance of twice a week: three women (42.84%) of the CG and four volunteers (57.12%) of the EG. The others reported having no regular physical activity.
EG underwent a physical therapy intervention protocol for 3 weekly sessions, totaling 12 sessions of treatment and both groups were evaluated in two pre and post-intervention moments using VAS and Oswestry Index Questionnaire.
Pain assessment by VAS in the pre-intervention moment between groups showed no statistically significant difference with p-value of 0.8159, whereas pain scores in the post moment between the two groups showed a statistically significant difference of 0.003 (p-value).
GC also showed no statistical difference for VAS values between pre and post-intervention moments (p = 0.3208), when it is observed an increase in average pain score between moments. There was significance between the values found in EG in both (pre and post-intervention) moments of collection (p = 0.0006) ( Table 2) .
As regards the Oswestry Questionnaire, the preintervention moment between groups showed no statistically significant difference (p = 0.6372), but the data of the groups in the post-intervention moment were significantly different (p = 0.0151).
CG showed no statistical difference between pre and post-intervention moments (p = 0.8479), whereas EG showed highly significant statistical difference between pre and post-intervention moments with p-value of 0.0010 (Table 3) . 
Discussion
The influence of gender on functional disability in patients with chronic low back pain has been explored in several studies, but the results are divergent. Many authors point to an association between female gender, disability and chronic low back pain, since women possess anatomical and biomechanical characteristics, such as lower height, lower bone mass, reduced muscle mass, in addition to performing housework and having a job, lead to spinal overload (16, 17, 18, 19) . However, other studies show that men are more likely to have lumbar spine injuries that generate absenteeism. They are also more likely to develop disabilities than women (20, 21) . In this study, it was not possible to make the comparison between genders, as male subjects did not show interest on the research. These patients were called by phone, but they did not show up for the screening tests and selection. This way, our sample only consisted of women.
Regarding age, there were individuals aged 45-60 years, with an average of 50.43 (± 4.75) years in the control group and 50.57 (± 4.8) in the experimental group, corroborating the results found in a study conducted by Ferreira et al. (22) , with chronic low back pain patients with an average age of 51.77 (± 3.22) years. The relation between aging, pain intensity and higher frequency of disability has been described by some authors (17, 19, 23, 24) , which corroborates physiology, and it is explained by the fact that aging may result in progressive degenerative changes of the spinal column. It may then result in the wear of the musculoskeletal system of the spine, causing painful episodes, since those tissues have nociceptors that are able to generate painful stimuli, which suggests that older individuals have greater vulnerability to problems related to the lumbar spine (25, 26) .
Concerning ethnic groups, a broad participation share of Caucasians was observed, representing 85.7% in both CG and EG. Almeida et al. (27) came to different results as most of the individuals with chronic low back pain were of African descent. Their study was conducted in the city of Salvador, where there is a predominance of Black people. However, Ferreira et al. (22) found similar results to this research, since the study was conducted in Pelotas, in the south of Brazil, where Caucasians are an absolute majority. The White population is 45.9% (28) in Goiás, which can be a reason for the further incidence of chronic low back pain in the participants of this study, since most of the state's population is of Caucasian origin.
The results obtained for the BMI show that the samples assessed in both control and experimental group are predominantly overweight. Individuals with higher BMI will be expected to have higher physical strain and more difficulty to perform their activities of daily living, which may be related to disability. Moreover, when extra charge is placed on bones, muscles and joints, biomechanical changes of the spine may occur, which consequently increases the risk of low back pain in overweight and obese people (29) . Some studies have found an association between BMI, chronic low back pain intensity and disability (17, 30, 31) , while others do not support such an association (32) .
Activities performed at work can contribute to the risk of disability related to low back pain. It can be noted that workers who are subject to greater physical demands, such as those who carry heavy objects and experience vicious and fast paced repetitive working positions, may have higher prevalence of chronic pain and disability (33) . The working environment includes issues that often go beyond physical requirements, such as service execution time, high productivity and product/work quality (30) . There is evidence, however, that factors related to labor activities did not influence the pain symptoms and disability in a rural population with chronic low back pain that had been followed for 12 years (32) .
However, in this study, it was not possible to analyze in further details how occupations are related to chronic low back pain and disability, as a few individuals from the sample had a job. With regard to subjects who had paid work, their work schedules and postures adopted in the work place that can influence pain intensity and consequent disability could not be defined. Almeida et al. (27) also showed the same limitation on their population-based study in Salvador.
Regarding marital status and low back pain, a higher prevalence of married individuals was observed. The studies of Almeida et al. (27) and Silva, Fassa and Vale (30) agree with this finding. Marital status may be related to greater ergonomic exposure, both at home and at work. Nevertheless, as low back pain is influenced by psychosocial factors, the other group, represented by single, divorced and widowed women, could be influenced by factors like low social and family support, which would have a negative impact on their health conditions (34) .
As for the duration of pain, it was observed that most participants in the experimental group (87.5%) and control group (70%) had been having chronic low back pain for more than 24 months. A similar length of time was found in a study about low back pain, in which was observed that 37.7% of subjects had been having low back pain for more than 36 months (19) . It should be emphasized the importance of the duration of low back pain: it affects many aspects of life and can lead to sleep disorders, irritability and depression, which contributes to chronicity of pain episodes and subsequent disability (35) . Wobby, Urmston and Watson (18) , in accordance with Henschke et al., (23) reported that persistent low back pain for more than six weeks can disable 45% of the subjects with such clinical condition.
Another variable that may be associated with disability and low back pain is the practice of physical activity. Individuals who regularly do physical activities are more likely to have several risk factors for diseases reduced, and hence, lipid metabolism is improved, body weight control is controlled and selfperception of health condition is enhanced, among other benefits (36). Bento, Paiva and Siqueira (37) found that 43.3% of individuals with chronic low back pain performed some type of physical activity, which confirms the results presented in this study. Hence, individuals who are affected by pain conditions in the lumbar spine commonly report intolerance to physical activity because of pain exacerbation and, in these cases, the fear of pain is more disturbing than the movement performed, which predisposes to functional disability and sedentary lifestyle (38) .
The participants level of education was considered to be low. Similar data were found in national studies (27, 30) and they differ from studies conducted in developed countries (16, 39) . It is understood that one's education level determines his/her eligibility to various job opportunities. Thus, individuals with less schooling generally perform activities that require more physical effort, in contrast to people who have higher education, better socioeconomic conditions, broader access to the health system and better information about health care (29) .
The experimental group showed a significant reduction of pain episodes and functional impairment when compared to the results before and after the intervention, unlike the control group, whose individuals experienced worsening of the pain and of the functional impairment in the same period. It should also be noted a considerable outcome when we compared the control group to the experimental group. Mann et al. (12) conducted a case study to investigate the influence of the Isostreching method for treating chronic low back pain. Twenty female college students were randomly assigned into two groups: ten students with low back pain in the experimental group underwent a ten-session intervention based on Isostreching (ten postures); and ten students in the control group, who had no low back pain, did not undergo any intervention. The results showed a decrease in low back pain, assessed by VAS, as well as improved functional impairment in all individuals, which was assessed by the Roland Morris questionnaire, as well as significant improvements on muscle strength, muscle stretching and balance. The method proved to be effective for treatment of low back pain in the study group, which corroborates the present study.
Facci (40) conducted a case study to assess the benefits achieved in patients with chronic low back pain, who had been submitted to the Isostreching method. The outcomes were significant and similar to those of this study, in which twenty patientseleven women and nine men -held twelve sessions of the method three times a week. At the beginning and end of treatment, various assessment tools were used, such as: the Medical Outcome Study 36 -Item Short -Form Health Survey (SF-36) to check if there had been any enhancement of quality of life; the VAS to identify intensity of pain; and the Roland Morris questionnaire to score functional disability. It was also assessed the influence of the method on muscle strength of abdominal and spinal extensor muscles and flexibility. Statistically significant benefits were found with regard to all prevailing aspects in most patients. This study could verify the efficacy of the Isostreching method in pain enhancement and disability in patients with chronic low back pain.
Thus, these studies explain the enhancement in pain and functional disability based on the assumption that the Isostreching method provides flexibility and muscle strengthening, consequently improving postural control through exercise of antagonist muscles and isometric stretching of the agonist muscles, as mobility restriction and lumbar spine range of movement in patients with chronic low back pain are observed, when compared to healthy subjects (11) . Therefore, the increased flexibility reduces the possibility of muscle weakness and muscle retraction, which optimizes the length-tension relationship. It consequently increases the individuals' performance and participation in recreational, working and functional activities, which reduces painful conditions (12) .
Furthermore, muscle weakness in the abdominal region and reduction of the activities of the deep paraspinal muscles are present in patients with chronic low back pain. Muscles with adequate strength are less likely to reach ischemic levels and fatigue when compared to weak muscles, which allows a better biomechanical alignment and prevents excessive muscle tension and postural compensation. It helps reducing the risk of injury and low back pain, as well as the effort required to carry out activities of daily living (41) .
Some studies have made a comparison between the Isostreching method and conventional physical therapy techniques concerning the elimination of low back pain, as found in the study of Durante and Vasconcelos (42) . They conducted a case study in order to compare the Isostreching method and conventional kinesiotherapy in the treatment of pain and disability caused by lumbago. Pain scores and its impact on functional capacity were assessed with the VAS and Oswestry scores. Six women were randomly divided into two groups and ten individual sessions were held: group A carried out nine postures of the Isostreching method, and group B carried out stretching of the lower-limb muscles and strengthening of the transverse abdominal muscle. The results showed that there was a difference in pain only in group A. However, both groups showed improvement with regards to disability, with no difference between them.
In conclusion, the Isostreching method was not found superior to conventional kinesiotherapy in the treatment of low back pain, but it was effective in reducing pain and disability.
The results showed a statistically significant difference for all the analyzed parameters. Manual therapy and kinesiotherapy had significant effects on pain relief, quality of life and disability of patients with low back pain. However, manual therapy demonstrated to cause significant improvement when compared to exercise therapy in patients with chronic low back pain. Those authors also point out that rehabilitation based on physical exercises enhances physical function and has modest effects on pain, but has a positive effect in patients with chronic low back pain.
Lopes et al. (43) further found that the effects of the method were first noted by the patients on the eighth session and could be fully observed until the end of treatment. Of the 20 patients reassessed, however, only two had worsened pain symptoms in the three parameters (VAS, SF-36 and Roland Morris questionnaire), which represented only 10% of the patients. In addition, the author points out that monitoring patients after treatment could be relevant for a certain period of time in order to confirm whether the benefits achieved would be kept or not.
Conclusion
This study shows that the Isostreching method can be an effective and inexpensive tool for physical therapists when treating patients with chronic low back pain and in order to reduce disability and pain. The Isostreching method has become a more popular treatment option for patients with low back pain, but studies are few and they do not use the same methodology. Further research is necessary, as well as larger sample size.
In spite of having a small sample size as a major limitation, it was possible to assess pain intensity of 14 study participants as well as the impact of pain episodes on ADLs through the Oswestry questionnaire, which suggests that the Isostreching method promoted a significant reduction in pain intensity and functional disability in the EG subjects when compared to those of the CG who did not undergo physical therapy activities in the same period and had higher scores on the pain intensity and functional disability scales.
